Effect of aging on brain energy-metabolism.
The aging process involves morphological and functional changes in cerebral vasculature and deterioration of mitochondrial number and function. Furthermore, slow oscillations of cerebral blood flow and oxidative metabolism occur in animals under different pathological conditions such as ischemia. The aim of this study was to evaluate the effect of aging on energy-metabolism of the rat brain during anoxia and normoxia and to further investigate the occurrence of oscillations under normoxia in the aging brain. Simultaneous hemodynamical (CBF), biochemical (NADH/NAD ratio) and electrical activity from the cerebral cortex were measured by means of a multiparametric assembly (MPA) system. Exposure of adult rats to anoxia (100% N(2)) resulted in a 36+/-2% elevation of NADH. Furthermore, exposure of the aged group to anoxia caused NADH elevation as low as 9.6+/-4% (P<0.05). The changes in the NADH levels were followed by an increase in CBF. In addition, during the normoxic periods, hemodynamic oscillations were recorded in the old animals. This study suggests that the structural and functional changes that occur in vessels in the aging brain cause disability of cerebromicrovessels to optimally deliver nutrients and oxygen to the brain, affecting the mitochondrial ability to respond to anoxia. Furthermore, this study supports the approach that the hemodynamic oscillations are related to the development of a pathological state and are not a normal cerebral function.